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Figure 13 



Set timer 



1126 



1128 



1134 




Disable fire motor 



ERROR 
Cannot fire 



Wait 



Figure 14b 




1136 



1138 



1140 



1142 



1144 



1146 




1148 



1150 



1152 




ERROR 
Retraction failure 



Figure 14c 




■ Set destination 
' position to setpoint 
j plus bias to ensure 
i full motor current 



1154 



1156 



1158 




1160 



1162 



- 1164 



fa 



, * . 



Save source of 
(restart 



Initialize all 
hardware 




Halt 



Y 



* 

Flash power LED. 





Search program 
card for LCD 
prompts in 
language specified 
by DIP switches 



Prompts 
found? 



"ERROR uo^ 
SEE OPERATOR 
MANUAL" 



Issue chime once 
per second until 
powered down. 



Load prompts 




[ Speak "Press 
I remote on to start" 



Wait for ON I 
on remote to be ' 
pressed and ! 



Power LED on 
continuously 



Save ID of 



"ERROR 003 - 
SEE OPERATOR 
MANUAL" 



Issue chime once 
->( per second until 
powered down 




Perform self tests 
(selfTestO) 



! Reset fault counter 
| and speak 
! "ATTACH NEW 
DLU" 




DLU present' 



! Reset fault counter 



I Issue "ATTACH 
! NEW DLU" 
! message and clear 
i chime flag 



Error "DLL) 
FAULTY - 
REPLACE DLU" 



If chime flag dear. ! 
1 issue chime and j 
I set chime flag 




Goto 
Page 3 y 



Wait for DLU 
removal. 




Issue chime once 
per second until 
powered down. 



Error- "REMOTE 

CONTROL 
BATTERY LOW 
REPLACE AFTER 
PROCEDURE 
PRESS ON TO 
CONTINUE" 



I Jog motor 1 

clockwise & wait 
! JOG TIME msec 



Wait for ON 
button, issuing 
chime once per 
second 




Jog motor 1 | 
j counterclockwise I 
8 wait JOG_TIME I 
msec 



"ERROR 005 - 
SEE OPERATOR 
MANUAL" 



r 




i Issue chime once 
per second until 
powered down. 




Jog motor 2 
clockwise & wait 
JOG TIME msec. 




Jog motor 2 
counter clockwise 
&waitJOG_TIME 
msec. 



Engage steenng 
{Motor on for 
ENGAGE_ 
TIMEOUT msec or ] 
: until engaged < 
: indication) ' 



"ERROR 006 - 
SEE OPERATOR 
MANUAL" 




Issue chime once 
per second until 
powe- i down 




Disengage 
steenng (Motor on 
, for ENGAGE_ : 
! TIMEOUT msec or 
until disengaged 
indication) 



« N 

, 3E , 

J "ERROR 007 - i 
! SEE OPERATOR j 
j MANUAL" 

' i * 

j Issue chime once ^ ' 

\ per second unbi 
| powered down | 




Display 
"FIELD TEST 
"PUSH ON TO 

STEP" 



Wait for ON key to 
be pushed and 
released. 



Segment test LCD 
till ON pushed. 



Wait for ON key to 
j be released 



Display 
"WINDUP 1 CW" 



Activate motor 1 
CW@ 80% drive . 



I 

Wait 
WINDUP_TfME 
msec 



T 

Read motor and 
tool positions 



T 



Motor 1 off 



I Calculate windup 
(Motor pos - tool 
pos) 




Error "WINDUP 
TOO HIGH" 



Watt for ON key to 
be pressed and 
released 



Vic. ft<\ 



Goto 
.Page 2. 




N 



I 

Display "PUSH 
ON TO STEP" 



Wait for ON button 
to be pressed and 
released 



I 

Display 
"WINDUP 1 CCW" 



, i , 

Activate motor 1 

' CCW @ 80% drive 



V 

Wait 
WINDUP_T1ME 
msec 



Read mote and 
too! positions 



▼ 

Motor 1 off 



▼ 

Calculate windup 
(Motor pos - tool I 
pos) 1 





N 



I 

Display "PUSH 
ON TO STEP" 

r~ 

[Wait for ON button 
j to be pressed and 
i released. 



Display 
-WINDUP 2 CW 



I 

i Acbvate motor 2 j 
| CW @ 80% drive 



Wait ' 
WINDUP_TIME j 
msec 



I 

Read motc r and 
tool positions 



i 

Motor 2 off 



Calculate windup 
(Motor pos - tool 
pos) 




Error "WINDUP 
TOO HIGH" 



Wait for ON button 
-> to be pressed and 
released. 



c 




Wait for ON button 
to be pressed and 
released. 



Error: "WtNDUP 
TOO LOW 




Wait for ON button 
to be pressed and 
released. 



Display 
"WINDUP 2 CCW" 



| Activate motor 2 j 
CCW @ 80% dnve ; 



Wait 
WINDUP_TfME 
msec 




Wait for ON button 
to be pressed and 
released. 




Wait for ON button 
to be pressed and 
released. 



Error: "WINDUP 
TOO LOW 



Display "PUSH 
ON TO STEP" 



Wait for ON button 
to be pressed and 
released. 



Display "REMOTE 
TEST" 



Display image of 
pressed keys in 
binary 




Display TESTS 
COMPLETE - 
PUSH ON" 



Wait for ON button 
| to be pressed and 
I released 



fK. lie. 



'Kernel fries 3x w/ 100mS 
between tnes to read the DLU 

EPROM 



Initialize motor/tool 
end positions: 
1mm for clamp, 
Omm for knife. 



Clear DLU 
opened, used, 
present, old, and 
ready flags. 



Read DLU new 
flag from EPROM. 




'Kernel tnes 3x w/ 100mS 
between tnes to read the senal 
number of the DLU 



Read and save 
senal number of 
DLU 



Display message j 
"ATTACH NEW U- 
DLU" ! 



Set old DLU flag, 
fast blink rate, 
issue chime 



Set DLU used flag 
to suppress self 
test on open 




Reset timer, fire 
button bmer, and 
fire button count 






Return to kernel 



Call kernel to 
: c leek for steering/ 
disengage keys 
and process 



Call IDLE routine 
in kernel 



Goto 
.Page 2 



'Try 3x w/ 100mS bme between tnes 
to read DLU If this fails, issue 
message and exit The retries are 
performed by the kernel. 




Error: "OPEN DLU 
FURTHER" 



Error: "NOT IN 
RANGE" 



Error "NO 
STAPLES" 



Reset fire button j 
timer and I 
increment count i 



'Try 3x w/ 100mS Ime between tnes 
to decrement DLU The retries are 
performed by the kernel 



flC. LK<\ 




Error "DLU 
-Y-*{ FAULTY - 

REPLACE DLU" 



Go to 
.Page 2. 




Windup threshold is 
defined as 
SHAFT WINDUP MAX 




f\C. 2.1 1> 



Goto 

v Page 3 . 





Turn off fire motor 



Set clamp motor 
current limit to full 
scale 



I 

Set clamp motor 
velocity t 




Calc clamp target 

position = 4 * 
present position. 



Set clamp motor 
position to 1 0mm 
+ bias to ensure 
full torque 



Reset timer and 
start move. 




Error "FIRING 
SEQUENCE 
FAILED - USE 
MANUAL 
RELEASE" 



Display "FIRING 
COMPLETED" 



Issue audible 
chime 



I 

Turn off clamp & 
fire motors 



* 

Disengage 
steenng 



A 



Wait for all buttons i 
to be released 



T 




Error: "OPEN DLU 
FURTHER" 



Y 



+ 

Set high speed, 
torque limit & 
position to 5mm 



Start move and j 
reset timer j 




Display "RDY TO j 
COMPRESS" ' 



Goto 1 



f 





Display "STAPLE 
HEIGHT 1.5 MM" 



T 

Set position to 
1 .5mm - bias to 
ensure full torque 
near 1 ,5mm 




, * 



c 





Set knife motor 
torque to full scale, 
velocity to 2500 
RPM and position 
to 8 Shaft 
revolutions 



Wait 250mSec or 
move complete. 



Error: *DLU 
FAULTY - 
REPLACE DLL)" 



Issue audible 
chime. 



Wait for all keys to 
be released. 



Return 




Return knife motor 
to onginal positron 
and turn motor off 



| Set DLL) used flag 



"ERROR 006 - 
SEE OPERATOR 
MANUAL" 



Error "REPLACE 
FLEXSHAFT" 



Issue chime once 
per second until 
power down. 



Issue audible 
chime. 



Return knife motor 
to onginal position 
and turn motor off 



Wait for all keys to 
I be released. 



Return 



Go to 
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Set damp torque 
limit to full scale. 



Display "READY" 



Return 



Set velocity 



Set destination to 
fully undamped 
position. (39mm) 



Start move 




1 



Turn damp motor 
off and wait for all 
keys to be 
released. 



Return 



